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[57] ABSTRACT

Water-insoluble azo dyestuifs suitable for dyeing and
printing synthetic hydrophobic fiber materials are pro-
duced by azo coupling and have the formula

R2 R3

D-N=N N

A—QO-B

wherein

D is free from ionic moieties and is an unsubstituted
or substituted phenyl, thiazole, isothiazole, benz-
thiazole, thiadiazole, benzisothiazole or thiophene
moiety;

A 1s alkylene having 2 to 6 carbon atoms which is -
unsubstituted or substituted by —OH;

B 1s hydrogen, alkyl having 1 to 4 carbon atoms,
hydroxyalkyl having 2 to 4 carbon atoms, alkoxyal-
kyl having 1 to 4 carbon atoms in the alkoxy moi-
ety and a total of 3 to 8 carbon atoms, alkanoyloxy-
alkyl having 2 to 6 carbon atoms in the alkanoyl
moiety and a total of 3 to 8 carbon atoms, hydrox-
ypolyoxyalkylene having 4 to 12 carbon atoms,
alkoxypolyoxyalkylene having 1 to 4 carbon atoms
in the alkoxy moiety and a total of 5 to 16 carbon
atoms, alkanoyloxypolyoxyalkylene having 2 to 5
carbon atoms in the alkanoyl moiety and a total of
5 to 16 carbon atoms, alkanoyl having 2 to 6 carbon
atoms or benzoyl;

R!is hydrogen, methyl or chlorine;

R2 is hydrogen, halogen, alkyl having 1 to 4 carbon

~atoms or alkoxy having 1 {0 4 carbon atoms;

‘and R3 is hydrogen or alkoxy having 1 to 8 carbon
atoms.

8 Claims, No Drawings
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WATER-INSOLUBLE AZO DYESTUFFS,
PROCESSES FOR THEIR MANUFACTURE AND
THEIR USE FOR DYEING AND PRINTING
SYNTHETIC HYDROPHOBIC FIBER MATERIAL 5

The present invention relates to new, water-insoluble
azo dyestufts of the general formula I

R2 R3 (D 10

D—N=N N

. A—O—B 15

in which D denotes the radical of a diazo component of
the benzene or heterocyclic series which is free from
ionic groups, A denotes an alkylene chain which has 2 5
to 6 C atoms and which can be substituted by an OH
group, B denotes hydrogen, an alkyl group having 1 to

4 C atoms, hydroxyalkyl having 2 to 4 C atoms, C; to
Cs alkoxyalkyl or Cj to Csalkanoyloxyalkyl having 3 to

8 C atoms, hydroxypolyoxyalkylene having 4 to 12 C ,,
atoms, Ci to C4 alkoxypolyoxyalkylene or C; to C4
alkanoyloxypolyoxyalkylene having 5 to 16 C atoms, an
alkanoyl group having 2 to 6 C atoms or benzoyl, R!
denotes hydrogen, methyl and chlorine, R? denotes
hydrogen, halogen, alkyl having 1 to 4 C atoms and
alkoxy having 1 to 4 C atoms, and R3 denotes hydrogen
and alkoxy having 1 to 8, preferably 1 to 4, C atoms.

The carbon containing groups for the A, B, R? and
R3 radicals can be straight chain or branched chain
groups, as can be the carbon containing substituent
groups for the phenyl or heterocyclic nucleus repre-
sented by D.

The following are examples of suitable substituents
for a phenyl nucleus represented by D: halogen, partic-
ularly chlorine and bromine, cyano, nitro, trifluoro-
methyl, methyl, alkoxy, particularly alkoxy having 1 to
3 C atoms, carboxylic acid amide or sulphonamide, each
of which is optionally N-monosubstituted or N,N-disub-
stituted, suitable substituents being, in particular, alkyl
radicals having 1 to 4 C atoms or phenyl radicals, alkyl-
sulphonyl, particularly alkylsulphonyl having 1 to 4 C 4
atoms, alkylsulphonylalkyl, particularly alkylsulphony-
lalkyl having 2 to 8 C atoms, alkenylsulphonyl, particu-
larly alkenylsulphonyl having 3 to 6 C atoms, alkoxysul-
phonyl, particularly alkoxysulphonyl having 1 to 6 C
atoms, phenoxysulphonyl, aminosulphonyloxy which is 50
N-substituted and N,N-disubstituted, suitable substitu-
ents being, in particular, alkyl radicals having 1 to 6 C
atoms, Cj to Caalkylsulphonyloxy, phenylsulphonyloxy
and phenyl or phenylazo, it being possible for the
phenyl or phenylazo radical which is a substituent of D 35
to be substituted by halogen, particularly chlorine and
bromine, cyano, nitro, trifluoromethyl, alkoxy, particu-
larly alkoxy having 1 to 6 C atoms, alkanoyl, particu-
larly alkanoyl having 2 to 6 C atoms, alkanoyl, particu-
larly alkanoyloxy having 2 to 7 C atoms, benzoyl, phe- 60
noxycarbonyl, alkoxycarbonyl, particularly alkoxycar-
bonyl having 2 to 7 C atoms, carboxylic acid amide or
sulphonamide which is optionally N-monosubstituted
or N,N-disubstituted, suitable substituents being, in par-
ticular, alkyl radicals having 1 to 4 C atoms or phenyl 65
radicals, alkylsulphonyl, particularly alkylsulphonyl!
having 1 to 4 C atoms, alkylsulphonylalkyl, particularly
alkylsulphonylalkyl having 2 to 8 C atoms, alkenylsul-

30
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phonyl, particularly alkenylsulphonyl having 3 to 6 C
atoms, alkoxysulphonyl, particularly alkoxysulphonyl
having 1 to 6 C atoms, phenoxysulphonyl, aminosul-
phonyloxy which 1s N-substituted and N,N-disub-
stituted, suitable substituents being, in particular, alkyl
radicals having 1 to 6 C atoms, and C; to C4 alkyisul-
phonyloxy and phenylsulphonyloxy.

Heterocyclic radicals, represented by D, which
should be mentioned are thiazole, isothiazole, benz-
thiazole, thiadiazole, benzisothiazole and thiophen,
which can also carry the following substituents: halo-
gen, particularly chlorine and bromine, cyano, nitro,
trifluoromethyl, alkyl, particularly alkyl having 1 to 6 C
atoms, phenyl, alkoxy or alkylmercapto, particularly
alkoxy or alkylmercapto having 1 to 6 C atoms, alkoxy-
carbonyl, particularly alkoxycarbonyl having 2 to 7 C
atoms, carboxylic acid amide which is optionally N-
monosubstituted or N,N-disubstituted, suitable substitu-
ents being, in particular, alkyl radicals having 1 to 4 C
atoms, alkylsulphonyl and particularly alkylsulphonyl
having 1 to 4 C atoms, and the phenyl radical can be
substituted by halogen, particularly chlorine and bro-
mine, cyano, nitro, trifluoromethyl, alkyl, particularly
alkyl having 1 to 4 C atoms, hydroxyl, alkoxy, particu-
larly alkoxy having 1 to 4 C atoms or alkoxycarbonyl,
particularly alkoxycarbonyl having 2 to 5 C atoms.

The number and the position of the substituents of D
is in accordance with the known rules for water-insolu-
ble azo dyestuffs. Accordingly, simple substituents such
as nitro, cyano, halogen and lower alkyl or lower alk-
OXy groups can occur several times, while substituents
having a more complicated structure such as long-chain
alkyl, polyoxyalkylene chains, higher alkanecarboxylic
ester groups, substituted carboxamides or sulphona-
mides and the like preferably occur as sole substituents
of D or appear together in combination with not more
than one of the simple substituents mentioned previ-
ously. If a phenyl nucleus represented by D is monosub-
stituted, the substituents can be in the 2-, 3- or 4-position
relative to the azo group. If a phenyl radical represented
by D is disubstituted, for example, the rule 1s that these
substituents are in the 2,4-position or the 2,5-position.
Substitution in the 2,6-position is less usual. Preferably,
however, the substituents are in the 2,4-position. If a
phenyl radical represented by D is trisubstituted, the
substituents are preferably located in the 2,4,6-position.
They can, however, also be in the 2,4,5-position. If a
phenyl nucleus represented by D is polysubstituted, it is
particularly advantageous to have an electron-attract-
ing radical, such as, for example, a cyano group and
particularly a nitro group, in the 4-position relative to
the azo group.

Preferred dyestuffs according to the invention are
those in which D denotes a phenyl nucleus which is
unsubstituted or is substituted, as required by the above
comments, by up to 3 substituents belonging to the
group comprising NO,, F, Cl, Br, CN, —CH3 or
—SO,CH3, and those dyestuffs in which D denotes an
optionally fused, five-membered heterocyclic radical of
the thiophen, thiazole, isothiazole and thiadiazole series,
which can alsc be substituted by F, Cl, Br, CN, NOz or
SO»,—CH;.

Alkylene chains which have 1 to 6 C atoms and can
be represented by A are methylene, ethylene and tn-
methylene to hexamethylene. If the alkylene chains
represented by A contain more than 2 carbon atoms,
they can also be branched. Examples of such branched
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alkylene chains are 1-methylethylene, 2-methylethy-
lene, ethyiethylene, propylethylene or butylethylene,
i-methyltrimethylene, 2-methyltrimethylene, 3-methyl-
trimethylene, ethyltrimethylene or propyltrimethylene,
l-methylteiramethylene, 2-methyltetramethylene, 3-
methyltetramethylene, 4-methyltetramethylene or
ethyltetramethylene or 1-methylpentamethylene, 2-

methylpentamethylene, 3-methylpentamethylene, 4-
methylpentamethylene or 5-methylpentamethylene,
1,2-dimethylethylene, diethylethylene, 1-methyl-2-

ethylethylene, 2-methyl-1-ethylethylene, 1,2-dimethyl-
trimethylene or 2,3-dimethyltrimethylene, methylethyl-

3

10

trimethylene groups and 1,2-dimethyltetramethylene,

1,3-dimethyltetramethylene, 1,4-dimethyltetramethy-
lene or 2,3-dimethyltetramethylene.

Straight-chain or branched alkyl groups which have
1 to 4 carbon atoms and are represented by B are
methyl, ethyl, prop-1-yl, prop-2-vl, but-1-yi, but-2-yl,
2-methylprop-1-yl or 2-methylprop-2-yl; examples of
hydroxyalkyl groups which have 2 to 4 carbon atoms
and can be represented by B are 2-hydroxyethyl, 2-
hydroxyprop-1-yl, 1-hydroxyprop-2-yl, 2-hydroxy-
prop-1-yl, 1-hydroxybut-2-yl or 3-hydroxybut-2-yl. Hy-
droxypolyoxyalkylene groups which have 4 to 12 car-
bon atoms and are represented by B correspond to the
general formula IVa

—(CH—CH—0),—H (1va)

RE RS

wherein R4 and R denote hydrogen, methyl or ethyl,
with the proviso that R4 and R> together do not have
more than 2 C atoms, and p denotes a number from 2 to

12
S+ 2 °

S is the sum of the C atoms present in R* and R>.

Preferred hydroxypolyoxyalkylene groups are those
in which at least one of R4and R denotes hydrogen and
the other denotes methyl, and particularly those in
which the two symbols R* and RS represent hydrogen.

Ci to C4 Alkoxypolyoxyalkylene radicals or Cj to Cy
alkanoyloxypolyoxyalkylene radicals which are repre-
sented by B are derived from the hydroxypolyoxyalky-
lene radicals of the formula I'Va by etherifying or acyl-
ating the terminal OH group. These radicals thus corre-
spond to the formulae 1Vb and IVc

—(CH~CH~—0%5 CpHapn 1 1 (1VDb)

L L

= (CH—CH—0),—~COCHam 1 (IVe)

Lo |

wherein R4, RJ and p have the same meanings as in
formula IV and n is a number from 1 to4 and m 1s a
number from 0 to 3.

The C,Hj3,+1 alkyl groups present in the radicals of
the formula IVb can be methyl, ethyl, prop-1-yl, prop-
- 2-y1, but-1-yl, but-2-yl, methylprop-1-yl or methylprop-
2-yl. Examples of acyl radicals of the formula
COC,,H2/»n+1 which are present in the radicals of the
formula IVc are formyl, acetyl, propionyl and butyryl.

The etherification or acylation of the terminal OH
groups produces a reduction in the hydrophilic charac-
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ter of the dyestuffs according to the invention and can
thus exert a favourable effect on technical properties in
use, associated therewith, such as, for example, the
affinity on hydrophobic fibres or the resistance against
hydrolytic influences.

Alkanoyl groups which have 2 to 6 C atoms and can
be represented by B are acetyl, propionyl, butyryl, vale-
ryl and caproyl, acetyl and propionyl being preferred.

Dyestuifs, according to the invention, of the formuiza
I which are particularly preferred are those in which
-AQOB is the 5-hydroxyethyl group.

Alkyl which has 1 to 4 C atoms and is represented by
R2 is methyl, ethyl, prop-1-yl, prop-2-y}, but-1-yl, but-
2-yl, methylprop-1-yl or methylprop-2-yl.

Alkoxy which has 1 to 4 C atoms and is represented
by R?is methoxy, ethoxy, prop-1-oxy, prop-2-oxy, but-
l1-oxy, but-2-oxy, methylprop-1-0xy or methylprop-2-
OXY.

Alkoxy groups which have 1 to 8 C atoms and are
represented by R3 can be linear or, if they have more
than 3 C atoms, can also be branched.

Examples of such alkoxy groups are methoxy, eth-
oxy, prop-1-oxy, prop-2-oxy, n-but-1-oxy, n-but-2-oxy,
2-methylprop-2-oxy, tert.-butoxy, pent-1-oxy, pent-3-
0Xy, n-hexoxy, isohexoxy, n-octyl-1-oxy or 2-ethylhex-
1-oxy.

Hydrogen and methyl are preferred for R! and hy-
drogen, methyl and methoxy are preferred for R2.

R3 preferably represents hydrogen or alkoxy having 1
to 4 C atoms.

Dyestuffs according to the invention which are par-
ticularly preferred are those which have several pre-
ferred characteristics, such as, for example, those in
which R1, R2 and R3 are hydrogen. .

The dyestuffs according to the invention are obtained
by diazotising an aromatic amine which is free from
tonic groups and has the general formula VII

D—NH3 (Vi)
and coupling the product with a diphenylamine deriva-
tive of the general formula V1l

(VIID

A—0O—B
ri

wherein A, B, R1l, R? and R3 have the meanings indi-
cated above.

The diazotisation of the amine of the formula VII is
effected in a manner which is in itself known by treat-
ment with nitrous acid or compounds which split off
nitrous acid. For example, the aminoazobenzenes can be
dissolved in sulphuric acid, hydrochloric acid or lower
aliphatic carboxylic acids, such as, for example, acetic
acid or propionic acid, and can be diazotised at 0° to 60°
C. by adding nitrosylsulphuric acid or sodium nitrite.
The coupling is carried out in an acid aqueous medium
or in a mixture of water and an alcohol sparingly soluble
in water, such as n-butanol or 1-butanol, at temperatures
from 0° to 30° C. The temperature range from 0° to 5°
C. is preferred in this connection. In order to complete
the coupling reaction it can be appropriate to buffer the
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pH value of the coupling batch at a figure from 3 to 6
towards the end of the reaction, by adding alkalis, such
as, for example, sodium acetate. In regard to the condi-
tioning of the disperse dyestuffs or in regard to their
tinctorial strength, it can be advantageous to couple a
mixture of diazotised amines of the formula VII with a
coupling component of the formula VIII or to couple a
diazotised amine of the formula VII with a mixture of
coupling components of the general formula VIII or to
mix two or more individual dyestuffs which have been
prepared by separate routes.

The following are examples of suitable amines of the
formula VII: aniline, 2-, 3- or 4-aminotoluene, 2-, 3- or
4-aminobenzyldimethylamine, 4-aminophenethyl-3-
dimethylamine, 4-aminobenzyl-N-piperidine, 2-, 3- or
4-aminotrifluoromethylbenzene, 3-amino-1,2-dimethyl-
benzene, 4-amino-1,2-dimethylbenzene, 4-amino-n-
butylbenzene, 4-amino-n-hexylbenzene, 2-, 4- or 5-
amino-1,3-dimethylbenzene, 4-amino-1,3,5-trimethyl-
benzene, 2-, 3- or 4-aminoanisole, 2-, 3- or 4-amino-
phenetole, 2-, 3- or 4-amino-n-butoxybenzene, 2-amino-
1,4-dimethoxybenzene, 2-amino-1,4-diethoxybenzene,
2-amino-1,4-diisopropoxybenzene, 2-, 3- or 4-fluoroani-
line, 2-, 3- or 4-chloroaniline, 2-, 3- or 4-bromoaniline,
2,3-, 2,4-, 2,5- or 3,4-dichloroaniline, 2,5-dibromoani-
line, 2-, 3- or 4-aminodimethylaminobenzene, 2-, 3- or
4-aminodiethylaminobenzene, 2,4,5-, 2,4,6-, 3,4,5- or
3,4,6-trichloroaniline, 3-, 4-, 5- or 6-chloro-2-aminotol-
uene, 4-chloro-3-aminotoluene, 2-chloro-4-aminotol-
uene, S5-chloro-2-aminotrifluoromethylbenzene, 4,3-
dichloro-2-aminotoluene, 4,6-dichloro-2-aminotoluene,
2,5-dichloro-3-aminotoluene, 4,6-dichloro-3-aminotol-
uene, 2,5-dichloro-4-aminotoluene, 3,5-dichloro-4-
aminotoluene, 4,5,6-trichloro-2-aminotoluene, 4-chloro-
2-amino-1,3-dimethylbenzene, 2-, 3- or 4-aminobenzyl
methyl sulphone, 4-aminophenylpropyl methyl sul-
phone, 6-chloro-3-aminoanisole, 2-chloro-4-
aminoanisole, 2-chloro-4-amino-n-hexoxybenzene, 3-
chloro-4-aminoanisole, 2-, 3- or 4-nitroaniline, 2-nitro-4-
aminotoluene, 3-nitro-4-aminotoluene, 4-nitro-2-
aminotoluene, 2-ethyl-4-nitroaniline, 5-nitro-2-
aminotoluene,  5-nitro-4-amino-1,3-dimethylbenzene,
6-nitro-3-aminoanisole, 3-nitro-4-aminoanisole, 3-nitro-
4-amino-n-butoxybenzene, 5-nitro-2-aminophenetole,
2-nitro-4-aminophenetole,  3-nitro-4-aminophenetole,
5-nitro-2-amino-1,4-dimethoxybenzene, 5-nitro-2-
amino-1,4-diethoxybenzene, 2-chloro-4-nitroaniline,
2-bromo-4-nitroaniline, 4-chloro-2-nitroaniline, 4-
bromo-2-nitroantline, 4,6-dichloro-2-nitroaniline, 2,6-
dichloro-4-nitroaniline, 2-chloro-6-bromo-4-nitroani-
line, 2,6-dibromo-4-nitroaniline, 2,4-dinitroaniline, 6-
chloro-2,4-dinitroaniline,  6-bromo-2,4-dinitroaniline,
2,4,6-trinitroaniline, 2-, 3- or 4-aminobenzonitrile, 1-
amino-2-cyano-5-chlorobenzene, 2-cyano-4-nitroani-
line,  2-cyano-6-bromo-4-nitroaniline, = 4-cyano-3-

nitroaniline, 1-amino-2,4-dicyanobenzene, 1-amino-2,6-

dicyano-4-nitrobenzene, 1-amino-2-chloro-4-methylsul-
phonylbenzene, 2-methylsulphonyl-4-nitroaniline, 2-
iso-butylsulphonyl-4-nitroaniline, 4-methylsulphonyl-2-
nitroaniline, 4-allylsulphonyl-2-nitroaniline, 4-phenyl-
sulphonyl-2-nitroaniline, 2-, 3- or 4-amino-benzalde-
hyde, 2-, 3- or 4-aminodiphenyl ether, 2-amino-4-
chlorodiphenyl ether, 4,4'-dichlorodiphenyl ether, 2-, 3-
or 4-amino-B-dimethylaminoacetophenone, 2-, 3- or
4-amino-B-diethylaminoacetophenone, 2-, 3- or 4-
aminoacetophenone, 4-amino-n-butyrophenone, 4-
amino-n-caprophenone, 2-amino-5-nitro-acetophenone,
2-, 3- or 4-aminobenzophenone, 2-, 3- or 4-amino-4'-
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methyl-, -4'sisopropyl-, -4'-n-butyl- or -4'-n-hexyl-ben-
zophenone, 2-, 3- or 4-amino-2',4'-dimethylbenzophe-
none, 2-, 3- or 4-amino-4’-methoxybenzophenone, 4-
amino-5-nitrobenzophenone, 2-, 3- or 4-aminobenzoic
acid methyl or ethyl ester, 2-, 3- or 4-aminobenzoic acid
n-butyl ester, 2-, 3- or 4-aminobenzoic acid n-decyl
ester, l-aminobenzene-3,5-dicarboxylic acid dimethyl
or diethyl ester, 2-, 3- or 4-aminobenzoic acid phenyl
ester, 2-, 3- or 4-aminobenzoic acid 4'-tert.-butyl or
4'-isohexylphenyl ester, 2-, 3- or 4-aminobenzoic acid
cyclohexyl ester, benzyl ester, S-methoxyethyl ester,
B-ethoxyethyl ester, B-butoxyethyl ester, methyldi-
glycol ester, ethyldiglycol ester, methyltriglycol ester,
ethyltriglycol ester, B-hydroxyethyl ester, B-acetox-
yethyl ester, [-(8'-hydroxyethoxy)-ethyl ester, -
hydroxypropyl ester, y-hydroxypropyl ester, 6-hydrox-
ybutyl ester or w-hydroxyhexyl ester, 4-nitroanthranilic
acid methyl ester, isobutyl ester, methyldiglycol ester,
f3-methoxyethyl ester, 8-butoxyethyl ester or methyldi-
glycol ester, 2-, 3- or 4-aminobenzamide, 2-, 3- or 4-
aminobenzoic acid monomethylamide, 2-, 3- or 4-
aminobenzoic acid dimethylamide, 2-, 3- or 4-aminoben-
zoic acid ethyleneimide, 2-, 3- or 4-aminobenzoic acid
isopropylamide, 2-, 3- or 4-aminobenzoic acid diethyl-
amide, 2-, 3- or 4-aminobenzoic acid di-n-butylamide,
2-, 3- or 4-aminobenzoic acid morpholide, 2-, 3- or 4-
aminobenzoic acid anilide, 2-, 3- or 4-aminobenzoic acid
N-methylanilide, 2-, 3- or 4-aminobenzoic acid N,N-
dimethylhydrazide, 2-, 3- or 4-aminobenzoic acid (*y-
dimethylaminopropylamide), 2-, 3- or 4-aminophenyl-
benzoic acid esters, 2-, 3- or 4-aminophenyl-4'-tert.- -
butylbenzoic acid esters, 2-, 3- or 4-aminophenyl-
2',4' ,6'-trimethylbenzoic acid esters, 2-, 3- or 4-amino-
phenylmethylsulphonic acid esters, 2-, 3- or 4-amino-
phenylethylsulphonic acid esters, 2-, 3- or 4-aminophe-
nyl-B-chloroethylsulphonic acid esters, 2-, 3- or 4-
aminophenylbutylsulphonic acid esters, 2-, 3- or 4-
aminophenyl-n-hexylsulphontc acid esters, 2-, 3- or
4-aminophenylphenylsulphonic acid esters, 2-, 3- or
4-aminophenyl-(4'-methylphenyl)-sulphonic acid esters,
2-, 3- or 4-aminophenyl-(4'-n-butylphenyl)-sulphonic
acid esters, 2-, 3- or 4-aminophenyl-(4-methoxy-
phenyl)-sulphonic acid esters, 2-, 3- or 4-aminobenzene-
sulphonic acid phenyl ester, 2-, 3- or 4-aminobenzene-
sulphonic acid 4'-n-butylphenyl ester, 2-, 3- or 4-
aminophenyl-B-ethoxyethylsulphamic acid esters, 2-, 3-
or 4-aminophenyldimethylsulphamic acid esters, 2-, 3-
or 4-aminophenylethylsulphamic acid esters, 2-, 3- or
4-aminophenyldiethylsulphamic acid esters, 2-, 3- or
4-aminophenyl-di-n-butylsulphamic acid esters, 2-, 3- or
4-aminophenylcyclohexylsulphamic acid esters, 4-
aminophenyl methyl sulphone, 4-aminodiphenyl sul-
phone, 2-, 3- or 4-aminobenzenesulphonamide, 2-, 3- or
4-aminobenzenesulphonic acid monomethylamide, 2-,
3- or 4-aminobenzenesulphonic acid dimethylamide, 2-,
3- or 4-aminobenzenesuiphonic acid dimethylamide, 2-,
3- or 4-aminobenzenesulphonic acid ethyleneimide, 2-,
3- or 4-aminobenzenesulphonic acid diethylamide, 2-, 3-
or 4-aminobenzenesulphonic acid di-n-butylamide, 2-, 3-
or 4-aminobenzenesulphonic acid morpholide, 2-, 3- or
4-aminobenzenesulphonic acid cyclohexylamide, 2-, 3-
or 4-aminobenzenesulphonic acid anilide, 2-, 3- or 4-
aminobenzenesulphonic acid N-methylanilide, 1-meth-
yl-2-aminobenzene-4-sulphonamide, 1-methyl-2-amino-
benzene-4-sulphonic acid n-hexylamide, 1-methoxy-2-
aminobenzene-4-sulphonamide,  1-methoxy-2-amino-
benzene-4-sulphonic acid diethylamide, 1-methoxy-2-
aminobenzene-4-sulphonic acid di-n-butylamide, 1-
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methoxy-2-aminobenzene-4-sulphonic acid N-

methylanilide,  1-chloro-2-aminobenzene-4-sulphonic
acid dimethylamide, 1-chloro-2-aminobenzene-5-sul-
phonic acid -ethoxyethylamide, 1-chloro-3-aminoben-
zene-4-sulphonamide,
phonic acid dimethylamide, 4-aminobenzenephenylure-
thane, 2-, 3- or 4-aminoacetanilide, 2-, 3- or 4-amino-
phenoxyacetanilide, 2-, 3- or 4-amino-N-methylaceta-
nide, 4-aminoazobenzene, 4-amino-4’-hydroxyazoben-
zene, 2',3-dimethyl-4-aminoazobenzene, 2,5-dimethyl-4-

1-chloro-4-aminobenzene-2-sul- 5

8

aminothiophen, 2-amino-5-methylsulphonyl-1,3,4-
thiadiazole, 2-amino-3-nitro-4-methylthiazole, 2-amino-
4-methylsulphonyl-1,3,5-thiadiazole, 4-amino-5-cyano-

7-nitro-1,2-benzisothiazole, 2-amino-4,5-
dicyanoimidazole and 2-amino-1-methyl-4,5-
dicyanoimidazole.

Examples of coupling Components of the general
formula VIII which are very suitable for the prepara-
tion of dyestuffs according to the invention, can be seen

10 1n Table 1 which foliows.

TABLE 1
RZ (VIID)
R3
N
A—O—B
Rl
R! RZ R? B
CH; H OCH3; —CH)»—-CH> —CH>—CH»—OH
CH; CH: H —CH>,—CH> ~=CH3=CHy—0O—C4Hg(n)
Cl H H —(CH»j)3— H
H CH; OCH; —(CHj)3;— —(CH;—CH;—0O—)»C»Hs
H H H —~—CHy—~—CH~— —(CH»—CH;—0);—0CO—C3Hyg
H CH; H —(CH3)¢— —CH;—CH—0O0—CO—CH3;
H Cli H —(CH3)4— —(CHy—CHy—0O=—)3——CHj3
CH; H H —CHy;—CH>~ - {(CH,CH»O)s—COC,Hj5
H H OC4Hg —CHjr=— —CH»—CH;—CH>—0O~-—H
H H H —CHZ"""CH— —CH2CH2"“0C4H9(iSU)
o
CHj;
CH; H H --(I'JH--—-(":H- ,—cl:H—CHZOH
CaHs C7Hs CH3
H CH; H —(CHj3)3—CH— —CH>CH,0OH
|
CyHs
CH; CH; H —CH(CH>»),—CH— —(CH>CH3;0)2H
| |
CH;3; CH;
H H OCH; —CH,—CH— —(CH>CH»0),COCH3
|
CsHqg
CH; H  OCH3 —(CH,— CH—(CHy)— —CHs
CHj
H CH3; OCH; —=(CHj3)2—CH— —CH>;CH,;OH
|
CaH;

aminoazobenzene, 2-methyl-5-methoxy-4-aminoazo-
benzene, 4'-nitro-2,5-dimethoxy-4-aminoazobenzene,
4'-nitro-2-methyl-5-methoxy-4-aminoazobenzene, 2-

aminothiazole, 2-amino-5-methylsulphonylthiazole, 2- 55

amino-S-nitrothiazole, 2-amino-4-methyl-5-nitro-
thiazole, 2-cyano-3-amino-4-methylisothiazole, 2-
amino-6-nitrobenzthiazole, 2-amino-5-phenyl-1,3,4-
thiadiazole, 2-amino-3-nitro-4-methylthiazole, 3-phe-
nyl-5-amino-1,2,4-thiadiazole,
triazole, 2-amino-4-methylthio-1,3,5-thiadiazole, 3-
amino-5-nitro-2,1-benzisothiazole, 3-amino-5-nitro-/-
chloro-2,1-benzisothiazole, 3-amino-7-nitro-2,1-benziso-
thiazole, 4-amino-7-nitro-1,2-benzisothiazole, 4-amino-
1,2-benzisothiazole, 3-amino-5-nitro-1,2-benziso-
thiazole, 2-aminothiophen, 3-cyano-2-aminothiophen,
3-nitro-2-aminothiophen, 3,5-dicyano-2-aminothiophen,
3,5-dinitro-2-aminothiophen, 3-cyano-3-nitro-2-

4-aminobenz-1,2,3- 60

The preparation of the dyestuffs according to the inven-
tion in which D is a phenyl nucleus substituted by sev-
eral electron-attracting groups, by diazotising suitably
substituted amines and subsequent coupling, can give
rise to technical difficulties, since the corresponding
amines are difficult of access or the diazonium com-
pounds formed from them have a tendency to undergo

65 side reactions.

Examples of dyestuffs, according to the invention, of
this type are those in which D is a group of the formula
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Z3

wherein Z1 and Z2 are identical or different substituents
belonging to the group comprising Cl, Br, NO;, CN,
—S0O,—R>5 or OR? and Z3 denotes —NQ,3, —CN or
—SQO;-alkyl. These dyestuffs can with advantage be
prepared by subjecting dyestuffs, according to the in-
vention, 1n which D 1s a group of the formula

ZZ

Hal

wherein Z! and Z2 have the above meanings and Hal
denotes a halogen atom, particularly chlorine or bro-
mine, to a nucleophilic exchange reaction in accordance

10

15

20

23

with the instructions of German Offenlegungsschrift

Nos. 1,809,920 or 1,809,921 or British Pat. No.
1,184,825, the nucleophilic agent employed being the
nitrite ion NO3© for dyestuffs in which Z3=-—NO3, the
cyanide ion CN©O for dyestuffs in which Z3=—CN, and
the alkylsulphinate ion alkyl-SO2© for dyestuffs in
which Z3=—S0,—R5.

The exchange reactions are carried out in an inert
organic solvent, preferably a dipolar, aprotic solvent,
such as, for example, N-methylpyrrolidone, pynidine,
dimethylformamide or dimethyl sulphoxide. The reac-
tion temperatures are normally between 20° and 150° C.
The nucleophilic agent (NO;S, CN© and R>S0,90) is
introduced 1nto the reaction in the form of a metal salt
(for example NaNOj, Zn(SO3R5); or NaCN), but is
preferably introduced in the form of a copper-1 com-
pound or 1n the presence of another copper-I1 com-
pound, such as, for example, CuCl, CuBr, Cul or CuyO.

The diazo components of the formula VII required
for the preparation of the dyestuffs according to the
invention are well-established commercial products,
while the coupling components of the formula VIII can
be prepared by various processes which are in them-
selves known. | |

For example, diphenylamine derivatives of the for-
mula

R3

I 2

Rl

wherein R!, R? and R3 have the meanings indicated
above, can be reacted i accordance with the instruc-
tions in German Offenlegungsschrift No. 2,228,350,
with compounds of the formula Hal—-A—O—B
wherein Hal is chlorine or bromine and A and B also

30
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have the meanings indicated above, to give coupling
components of the formula VIII.

Another possible means, which is in itself known, of
preparing the coupling components required consists in
reacting aniline derivatives with phenol or halogeno-
benzene derivatives in accordance with the equation

RZ

NH + X

x>

RZ
R3
N
Rl A—0O—B

wherein R}, R2, R3, A and B have the meanings men-
tioned above and X is chlorine or bromine or OH.

The reaction is carried out in accordance with the
instructions in the literature, as a rule in the presence of
inert organic solvents, such as, for example, halogeno-
benzenes, higher alkanols or polyglycol derivatives,
dimethylformamide and the like, but can also be carried
out in the melt. Additives which promote the removal
of HX, such as acid acceptors, copper and copper salts
or agents which split off water, can facilitate the reac-
tion.

The dyestuffs according to the invention are particu-
larly suitable for dyeing and printing hydrophobic fibre
materials, such as, for example, polyolefines, polyvinyl
compounds, polyamide, polyacrylonitrile, cellulose
24-acetate, cellulose triacetate and, particularly, polyes-
ter materials, for example polyethylene glycol tere-
phthalate. On these materials they produce, using cus-
tomary dyeing and printing processes, deep brilhant
orange to navy blue dyeings and prints which have very
good fastness properties, particularly very good fastness
to light, dry heat pleating, dry heat fixing and koratrone
treatment, while having very good thermal migration
properties.

The dyeing of the said fibres, which can be present on
their own or as a mixture with other types of fibres,
such as, for example, cotton, regenerated cellulose
fibres or wool, with the dyestuffs according to the in-
vention is appropriately effected from an aqueous sus-
pension, in the presence of carriers at between about 80°
and 100° C., in the absence of carriers at between about
110° and 140° C. and using the so-called thermofixing
process at about 180°-230° C. The printing of the satd
materials can be carried out by a process in which the
goods which have been printed with the new dyestuffs
are steamed in the presence of a carrier at temperatures
between about 100° and 110° C., or, in the absence of a
carrier, at about 110°-180° C., or are treated by the
so-called thermofixing process at about 180°-230" C.

The dyestuffs according to the invention are also
suitable for dyeing the hydrophobic materials listed
above from organic solvents and for mass coloration.

Dyestuffs of the general formula IX

A—QO—B
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(IX)

\

D--N=N / \T /

CH>—CH;OH

in which D denotes phenyl, S-nitrothiazol-2-yl or 3,5-
dinitrothienyl, each of which is optionally substituted
by up to three substituents belonging to the group com-
prising NO», F, Cl, Br, CF3 or CN, are of particular
industrial interest.

Dyestuffs of the formula IX in which D denotes op-
tionally substituted phenyl, are excellently suitable for
the printing and dyeing processes indicated above. Dye-
stuffs having diazo components which can be split by
means of alkali, such as, for example, dyestufts of the
formula IX in which D is a nitrothiazole or dinitrothio-
phen radical are, in addition, particularly suitable for
the production of discharge resist prints and reserve
effects using alkaline discharging agents, such as are
described, for example, in German Offenlegungss-

chriften Nos. 2,836,391 and 2,856,283.

EXAMPLE 1

(a) 13.8 parts of 4-nitroaniline in 150 parts of glacial
acetic acid are diazotised with 32.6 parts of 42%
strength nitrosylsulphuric acid with external cooling at
4-15° C. The clear diazo solution is then run into a
solution of 22.0 parts of N-8-hydroxyethyldiphenyla-
mine in a mixture of 200 parts of isobutanol and 40 parts
of water, in 30 minutes. The reaction temperature is
kept at 0° to 4 5° C. during coupling by means of exter-

nal cooling. The resulting dyestuff of the following
formula
05N N=N Q T

CH;~—CH)—0H

is precipitated by adding 5,600 parts of water, filtered
off and washed with water and dried.

(b) 1.0 part by weight of the finely divided dyestufi
obtained in accordance with la are stirred into 2,000
parts by weight of water. The pH of the mixture 1s
adjusted to a value of 5-6 with acetic acid and 4.0 parts
by weight of ammonium sulphate and 2.0 paris by
weight of a commercial dispersing agent based on a
naphthalenesulphonic acid/formaldehyde condensation
product are added.

100 parts by weight of a polyester fabric based on
polyethylene glycol terephthalate are introduced into
the dye liquor obtained in this way and dyeing is carried
out for 13 hours at 130° C. Subsequent rinsing, reduc-
tive after-treatment with a 0.2% strength alkaline solu-
tion of sodium dithionite for 15 minutes at 70°-80° C.,
rinsing and drying gives a deep scariet dyeing which
has very good coloristic properties, particularly very
good fastness to light and dry heat pleating and dry heat
fixing and good thermal migration properties.

EXAMPLE 2

(a) 16.3 parts by weight of 2-cyano-4-nitroaniline are
diazotised as described in Example 1a and coupled with

4,431,585
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22 parts of N-B-hydroxyethyldiphenylamine and the
product is i1solated.

(b) 30.0 parts by weight of the dyestuff obtained in
accordance with Example 2a of the formula

N=N / \ O
-/ '

CHy—CH;0H

CN

are incorporated, in a finely divided state, into a print-
ing paste containing, per 1,600 parts by weight, 45.0
parts by weight of locust bean flour, 6.0 parts by weight
of sodium 3-nitrobenzenesulphonate and 3.0 parts by
weight of citric acid. After printing, drying and fixing in
a thermofixing frame for 45 seconds at 215° C,, rinsing
and finishing as described in Example 1b, paragraph 2,
this printing paste produces, on a polyester fabric, a
deep, ruby-coloured print having very good coloristic
properties, particularly very good fastness to light and
dry heat pleating and dry heat fixing. If the dyestuff is
employed in the form of the above printing paste for
printing triacetate fabric and if the printed fabric, after
drying, is steamed for 10 minutes at 1.5 atmospheres
gauge, rinsed, soaped, rinsed again and dried, the dye-
stuff produces a ruby-coloured print having very good
coloristic properties.

EXAMPLE 3

(a) 24.2 parts by weight of 2-cyano-4-nifro-6-
bromoaniline are diazotised as described in Example la
and the product is added in the course of 30 minutes at
0°-5° C., with external cooling, to a solution of 22 parts
of N-B-hydroxyethyldiphenylamine in 500 parts of 40%
strength sulphuric acid. The dyestuff formed is filtered
of, washed with water until it is neutral and dried.

(b) A fabric made of polyethylene glycol terephtnal-
ate is padded at 30° C. on a padder with a liquor con-
taining 30 parts by weight of the dyestuff of the formula

CN
Br

which has been obtained in accordance with Example
3a and has been brought into a finely divided state, 1.0
part by weight of polyacrylamide with a K-value of 120
and 0.5 part by weight of a polyglycol ether of oleyl
alcohol and 968.5 parts by weight of water. After dry-
ing, the goods are fixed for 60 seconds at 215" C. in a
thermofixing frame. Subsequent rinsing and finishing as
described in Example 1b, paragraph 2, gives a bluish-
tinged violet dyeing having very good fastness proper-
ties, particularly very good fastness to light.

EXAMPLE 4

(a) 17.3 parts by weight of 2-chloro-4-nitroaniline are
diazotised as indicated in Example 1a and coupled with
N-B-hydroxyethvidiphenylamine and the resulting dye-
stuff 1s isolated. .

T

CH;—CH>;—OH
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(b) 100 parts by weight of polyester material are
treated for 30 minutes at 121° C. in 1,500 parts by
weight of tetrachloroethylene in which 2.0 parts by
weight of the dyestuff described in Example 4a have
been dissolved. The goods are rinsed with warm and
cold tetrachloroethylene and a strong, red dyeing
which has very good coloristic properties is obtained.
Red dyeings having very good coloristic properties are
also obtained if, in the above example, the polyester
material is replaced by 100 parts by weight of triacetate
material or 23-acetate material and if dyeing is carried
out for 45 minutes at 110° C. or 45 minutes at 80° C.,
respectively.

EXAMPLE 5

(a) 18.3 parts of 2,4-dinitroaniline are diazotised as
described in Example 1a and coupled with N-B-hydrox-
yethyldiphenylamine and the product is isolated. This
gives the dyestuff of the formula

OsN N= . N

CH,~CH,OH
NO;

(b) Under the conditions of the printing instructions
stated in Example 2b, 30.0 parts by weight of the dye-
stuff described in Example 5a, which has been brought
into a finely divided state, produce a ruby-coloured
print having very good coloristic properties, particu-
larly very good fastness to light and to thermofixing.

EXAMPLE 6

(a) 29.6 parts of 2,6-dibromo-4-nitroaniline are diazo-
tised as described in Example 3a and coupled with N-3-
hydroxyethyldiphenylamine and the product is isolated.

(b) If the procedure indicated in Example 5b is fol-
lowed, using the resulting dyestuff of the formula

O3N N= N

CH>~CH;—0OH
NO» |

a strong brown print having very good coloristic prop-
erties, particularly good fastness to thermofixing and
thermal migration, is obtained.

EXAMPLE 7

(a) If the dyestuff obtained in accordance with Exam-
ple 6a is reacted with copper cyanide in N-methylpyr-
rolidone in accordance with the teaching of U.S. Pat.

No. 3,962,209, Example 1, the dyestuff of the following
formula

CN

O2N N

CH;—CH>»—OH
CN

14

is isolated and this enables polyester to be dyed and
printed in strong blue shades which have good fastness
properties.

EXAMPLE 8

(a) A solution of 0.2 mol of diazotised 2-amino-5-
nitrothiazole in a mixture of sulphuric acid, acetic acid

~and propionic acid (obtained in accordance with the
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instructions of Example 1 of German Auslegeschrift
No. 1,019,415) 1s added, in the course of 10 minutes and
at 0° to +5° C., to a solution of 42.6 parts of N-8-
hydroxyethyldiphenylamine in 320 parts of isobutanol.
After stirring for a further 2 hours, the product is pre-
cipitated in 3,000 parts of ice-water and the dyestuff is
filtered off, washed until neutral and dried.
(b) 30 parts of the dyestuff of the formula

°2‘j“[ }MTO

CH;~—CHy—-0OH

are added, in a finely divided state, to a padding liquor
containing, per 1,000 parts, 937 parts of water, 3 parts of
monosodium phosphate, 10 parts of sodium chlorate
and 20 parts of a polymerisation product based on
acrylic acid as an antimigration agent. After drying,
after-printing is carried out with a printing paste con-
taining, per 1,000 parts, 600 parts of an aqueous 10%
strength locust bean flour ether thickener, 120 parts of
water, 80 parts of sodium carbonate, 100 parts of poly-
ethylene glycol 400 and 100 parts of glycerol. Fixing
with superheated steam for 7 minutes at 175° C., reduc-
tive after-treatment, soaping and subsequent rinsing and
drying gives a navy blue print which has very good
fastness properties, above all good fastness to light, dry
heat fixing, rubbing and washing. A very good white
ground with sharp outlines is obtained at the places on
which the printing paste containing sodium carbonate is

printed.
EXAMPLE 9

Instead of 30 parts of the dyestuff of Example 8, 20

parts of the dyestuff of the formula
OzNAN= N—

S |

CH»—CH3>;—OH

NO;

are used and the procedure followed in other respects 1s’
as indicated in Example 1. This gives a blue print which
has very good coloristic properties, particularly good
fastness to light, dry heat fixing, rubbing and washing
and a very good white ground with sharp outlines is
obtained at the discharged areas.

Further dyestuffs according to the invention which
produce deep, scarlet to blue dyeings or prints also
having very good coloristic properties, on polyester
materials, are shown in Table 2 below:
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TABLE 2
D—N=N IiJ
AOB
No. D AQOB Shade

C

Z
O
bt

O
b
2

Q
b
Z

Iope

ij

Z
S

O2N

S
7
‘i‘gn‘i m"'i
z -1

O

ww
q

O3N

| ]

pe!

Z

O33N

o)

—CH»—CH;—0O0~—CH;—CH;0H

—CH;—CH;—0O0—CO—CH3

—CHy—CHy;—CH—CH;

OH OH

-—(CH3;);—0OH

—(CH3)4s—OH

—(CH;—CH;—0);—CH3—CH;—0OH

—CH;—CH>—OH

—CHy—CH;—0OH

-—CH»—CH;—OH

scarlet

red

ruby

red

red

ruby

brown

brown

bluish-
tinged
violet

16
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TABLE 2-continued
D=N=N IINI
AQOB

CN

O
o)
‘@

5
L)

S
A
.

Z
%

S
Z
‘@\E

NO;

-

CN

S
O

CF

Lo

S
b

CHj3

SO,2CHj3

O
0
@

NO;

NO;

O2N

Y o

AOB
= CH>=—CH>—0OH

~CHy=~-CH,—0OH

—CHy—CH»—OCH»~—CH,»—0OCH;

—CH—CH;—OH

—CHy—CH~—0H

—CHy=CH=~0OH

—CHy—CH>—0OH

- CHy—CH3—OH

-—CH;—CH>—OH

Shade
blue

bluish-

tinged
violet

bluish-

tinged
violet

scarlet

red

scarlet

blue

violet

scarlet

18
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TABLE 2-continued '
D—N=N lrl
AOB
No. D AOB Shade
19 - CHy—CH;—0OH blue
O3N
S
~ 7/
N
20 —CHy;—CH;—OH ruby
O2N
S
~ /
N
NO»
21 —CH;—CH>»—OH red

NO>
22 N —CHg—-('ZHg—CHg—OH red
O,N S
23 N —CH>—CHy—0OH blue
CH30,S S
24 —CH—CH>»—OH blue
Os3N
S
x /
N
NO->

atoms, alkanoyl having 2 to 6 carbon atoms or
benzoyl;
R1is hydrogen, methyl and chloro;
s9 R?is hydrogen, halogen, alkyl having 1 to 4 carbon
R atoms or alkoxy having 1 to 4 carbon atoms, and
R3 is hydrogen and alkoxy having 1 to 8 carbon
atoms.
2. Water-insoluble azo dyestuffs according to claim 1
ss wherein R!, R? and R3 are hydrogen.
A—O—B ,_ 3. Water-insoluble azo dyestuffs according to claim 1
wherein AOB is the 8-hydroxyethyl moiety.
4. Water-insoluble azo dyestuffs according to claim 2
wherein AOB is the 8-hydroxyethyl moiety.
co O Water-insoluble dyestutf of the formula

What is claimed is:
1. Water-insoluble azo dyestuffs of the formula

D-N=N

E\Q\

e

o
Z

wherein
D is a thiophene or thiazo moiety which is unsubsti-
tuted or substituted by —NO;;
A 1is an alkylene chain having 2 to 6 carbon atoms

which is unsubstituted or substituted by hydroxyl; N o
B is hydrogen, alkyl having 1 to 4 carbon atoms, " L.
hydroxyalkyl having 2 to 4 carbon atoms, Cj to C4 O2N < N=N N
65

alkoxy- or Cj to C4 alkanoyloxyalkyl having 3 to 8
carbon atoms, hydroxypolyoxyalkylene having 4 CH;—CH;—OH

to 12 carbon atoms, Cj to C4 alkoxy- or Cy to Cy4
alkanoyloxypolyalkylene having 5 to 16 carbon 6. Water-insoluble dyestuff of the formula
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NO»
OzNU N=N N
S
CH;—CH,;—OH

7. The process for manufacture of water-insoluble
azo dyestuffs of claim 1 comprising diazotizing an
amine which is free from 1onic groups and having the
formula

D—NH>

22

and coupling the diazotized amine with a diphenyl-
amine of the formula

RZ
5

N

10 R! A=0=E

8. The process according to claim 7 wherein either
said diazotized amine or said diphenylamine is a mixture

of at least two species of the respective formulas.
15 %k * * * * |
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